RNA-aptamers that modulate the RhoGEF activity of Tiam1.
Rho GTPases regulate the actin cytoskeleton and thereby control cell migration, cell morphology, cell motility, and other cellular functions. The gene product of the oncogene Tiam1 acts as a guanine nucleotide exchange factor (GEF) for the Rho GTPase Rac. Like other RhoGEFs, Tiam1 is involved in cancer progression, but it also counteracts invasion in different cancer cell types. Hence, further investigations are required to unravel the functions of Tiam1 in the context of cancer initiation and progression, which appear to be cell specific. Although RhoGEFs in general seem to be attractive therapeutic targets, not many inhibitors have been described, yet. Here we report the identification and characterization of inhibitory RNA aptamers that specifically target Tiam1. After 16 selection rounds three aptamers sharing a 15 nucleotides consensus motif were identified. The clones K91 and K11 inhibited the Tiam1-mediated activation of the GTPase Rac2 in vitro. The tightest binder K91 neither bound the Rho GEF Vav1 nor the Arf GEF Cytohesin-2. In the presence of Rac1, the binding of K91 to Tiam1 was impaired indicating that the binding motif on Tiam1 overlaps with the GTPase binding site. K91 and K11 are the first reported inhibitory molecules targeting the GEF function of Tiam1. Due to their specificity over related GEF proteins they may represent promising tools for further elucidation of the biological functions of Tiam1. We anticipated that these aptamers will prove useful in validating the ambiguous roles of Tiam1 in cancer biology.